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FROODERUDWLYH UHVHDUFK SURJUDPPH ³5RDG 2ZQHUV *HWWLQJ WR *ULSV ZLWK &OLPDWH &KDQJH´ WKDW ZDV
LQLWLDWHGE\(5$1HW5RDG7KHSURJUDPPHZDVODXQFKHGWRH[SORLWV\QHUJLHVDQGPLQLPL]HGRXEOHFRVWV
LQ GHYHORSLQJ FRPPRQ NQRZOHGJH DGDSWDWLRQ WRROV DQG VWUDWHJLHV 7KH SURJUDPPH UHVXOWHG LQ IRXU
VXFFHVVIXOUHVHDUFKSURMHFWVFRYHULQJVRPHRIWKHPRVWLPSRUWDQWWRSLFVVKDUHGE\(XURSHDQ15$¶V

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
)LJ5HSRUWIRU&('5FRQWDLQVDWKHPDWLFFROOHFWLRQRIH[DPSOHVGHPRQVWUDWLQJDGDSWDWLRQZRUNLQWKH
SDUWLFLSDWLQJ FRXQWULHV UHVHDUFK DQG GHYHORSPHQW SURJUDPPHV VSHFLDOO\ GHDOLQJ ZLWK DGDSWDWLRQ WR
FOLPDWHFKDQJHRUFXUUHQWSUDFWLFHUHOHYDQWIRUDGDSWDWLRQZRUN
(IIHFWVRIFOLPDWHFKDQJHRQWKHURDGQHWZRUN
&OLPDWHFKDQJHDVGHVFULEHGE\ WKHSURMHFWLRQVIURPJOREDODQGUHJLRQDOPRGHOVZLOOEULQJDERXWD
QXPEHURIFKDOOHQJHVIRUWKHURDGQHWZRUNLQ(XURSH,QPRVWFDVHVWKLVZLOOEHWRGD\¶VFKDOOHQJHVEXWRQ
D ODUJHU VFDOH RFFXUULQJ PRUH IUHTXHQWO\ DQG DW RWKHU ORFDWLRQV WKDQ H[SHFWHG ,Q DGGLWLRQ ZH PD\
H[SHULHQFHPRUHRIXQXVXDOZHDWKHUFRPELQDWLRQVHJZLQWHUIORRGV,QVRPHFDVHVFOLPDWHFKDQJHPD\
EHEHQHILFLDOIRUWKHURDGRZQHUVHJLQSODFHVZKHUHOHVVVQRZFDQEHH[SHFWHG
7KHPRVWLPSRUWDQWLVVXHVWRDGGUHVVDUH
x 0RUHIORRGDQGHURVLRQ±DFKDOOHQJHIRUGUDLQDJHV\VWHPVHURVLRQSURWHFWLRQDQGIRUWKHGHVLJQDQG
PDLQWHQDQFHRIFXOYHUWVDQGEULGJHV
x /DQGVOLGHVDQGDYDODQFKHVRFFXUULQJPRUHIUHTXHQWO\DWQHZORFDWLRQVDQGZLWKDKLJKHUVKDUHRI
³ZHW´ODQGVOLGHW\SHVVXFKDVVOXVKDYDODQFKHVDQGGHEULVIORZ
x 'URXJKWVDQGKLJKVXPPHUWHPSHUDWXUHVPD\LPSRVHSUREOHPVIRUWKHDVSKDOWVXUIDFLQJGXHWR
VRIWHQLQJEXWDOVRIRUUXQRIIFRQGLWLRQVGXHWRORZHUSHUPHDELOLW\5LVNRIZLOGILUHVPD\DOVR
LQFUHDVHLQWKHVRXWKHUQPRVWUHJLRQV
x 'HWHULRUDWLRQRIURDGVDQGSDYHPHQWV±LHLQFUHDVHGUXWWLQJDQGUHGXFHGVHUYLFHOLIHPRVWO\LQFDVHV
ZKHUHWKHGUDLQDJHLVLQVXIILFLHQW
x (IIHFWVRIVHDOHYHOULVHRQFRDVWDOVWDELOLW\DQGLPSRUWDQFHRIHQVXULQJVXIILFLHQWHOHYDWLRQIRUURDGV
TXD\VDQGEULGJHVDVZHOODVVXEVHDWXQQHOSRUWDOV
x +HDY\VQRZIDOOLQPRXQWDLQDUHDVRIQRUWKHUQ(XURSHFDXVLQJWURXEOHIRUZLQWHUPDLQWHQDQFHDQG
RSHUDWLRQ
x 5LVNPDQDJHPHQWDQGHIILFLHQWSURFHGXUHVIRULQLWLDWLQJUHPHGLDODFWLRQVDIWHUDQXQZDQWHGHYHQW
RFFXUV±GXHWRWKHIDFWWKDWSUHVHQWSURWHFWLYHPHDVXUHVPD\QRWEHVXIILFLHQWDQGWKDWWKHSODQQLQJRI
UHPHGLDOPHDVXUHVUHTXLUHVWLPH
$OO RI WKHVH HIIHFWV FDQ EH UHFRJQLVHG LQ DOO SKDVHV RI URDG PDQDJHPHQW SODQQLQJ GHVLJQ
FRQVWUXFWLRQPDLQWHQDQFHDQGRSHUDWLRQ7KHFKDOOHQJHVVKRXOGEHDGGUHVVHGDVVRRQDVSRVVLEOH6RPH
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SUREOHPV LQ WKH RSHUDWLRQ SKDVH FDQ EH DYRLGHG E\ DGHTXDWH SODQQLQJ RU GHVLJQ 7KHVH LVVXHV ZLOO EH
DGGUHVVHGLQ&KDSWHU
2Q WKH RWKHU KDQG UHSDLU DQG UHFRQVWUXFWLRQ GRHV QRW QHFHVVDULO\ KDYH WR EH GRQH DV VRRQ DV WKH
SUREOHPRFFXUV$GDSWLYHPHDVXUHVVKRXOGEH LQFRUSRUDWHG LQSODQQHGPDLQWHQDQFHDQG UHFRQVWUXFWLRQ
GHSHQGHQW RQ WKH GHWULPHQWDO FOLPDWH SDUDPHWHU DQG WKH UHPDLQLQJ VHUYLFH OLIH 7KHVH LVVXHV DUH WKH
VXEMHFWRI&KDSWHU
$GDSWDWLRQWRDFKDQJLQJFOLPDWHDFFRUGLQJWRZRUNLQJRSHUDWLRQV
3ODQQLQJ
%\FRQVLGHULQJWKHHIIHFWVRIFOLPDWHFKDQJHDOUHDG\LQWKHSODQQLQJSKDVHRIDSURMHFWGLIILFXOWLHVLQ
WKHRSHUDWLRQSKDVHFDQEHDYRLGHG6RPHH[DPSOHVDUH
x 9HUWLFDODOLJQPHQWRIWKHURDGHQVXULQJVXIILFLHQWHOHYDWLRQZLWKUHVSHFWWRIORRGLQJDQGVHDOHYHO
+RUL]RQWDODOLJQPHQWDYRLGLQJODQGVOLGHULVN]RQHVRUFRDVWDOHURVLRQDQGPLQLPLVLQJWKH
FRQVHTXHQFHVRIFURVVLQJZDWHUZD\V
x 3ODQQLQJRIZDWHUPDQDJHPHQWGUDLQDJHV\VWHPVHQVXULQJHIILFLHQWUXQRIIDQGSROOXWLRQFRQWUROVXE
VXUIDFHGUDLQDJHH[WHQGHGXVHRIUHWHQWLRQSRQGVSODQQLQJIORRGZD\VDQGDOWHUQDWLYHZDWHUZD\V
x &RQVLGHULQJWKHQHHGVLQPDLQWHQDQFHDQGRSHUDWLRQDOUHDG\LQWKHSODQQLQJSKDVH
'HVLJQDQGFRQVWUXFWLRQ
&OLPDWHFKDQJHZLOOUHTXLUHDGDSWDWLRQRIGHVLJQUXOHVLQRUGHUWRHQVXUHVXIILFLHQWGUDLQDJHFDSDFLW\
DQG HURVLRQ SURWHFWLRQ GHILQH DGHTXDWH TXDOLW\ UHTXLUHPHQWV IRU URDG FRQVWUXFWLRQ PDWHULDOV PDQDJH
ODQGVOLGHULVNVDQGLPSOHPHQWPHDVXUHVWRHQVXUHSURWHFWLRQRIWKHHQYLURQPHQW
(QVXULQJ VXIILFLHQW FDSDFLW\ RI GUDLQDJH V\VWHPV LV RQH RI WKHPRVW LPSRUWDQW DGDSWDWLRQPHDVXUHV
$GDSWDWLRQ RI GHVLJQ VWDQGDUGV LV DOUHDG\ WDNLQJ SODFH LQ VHYHUDO FRXQWULHV 0DLQWHQDQFH RI H[LVWLQJ
GUDLQDJHVWUXFWXUHVVKRXOGEHFDUULHGRXWZLWKUHVSHFWWRIXWXUHQHHGVDQGLISRVVLEOHDVDSDUWRISODQQHG
UHJXODUUHSODFHPHQWRIROGV\VWHPV
%ULGJHVQHHGJRRGHURVLRQSURWHFWLRQDQGUREXVWIRXQGDWLRQ7KLVFRQFHUQVWKHFKRLFHRIVXIILFLHQWO\
UREXVW W\SH RI IRXQGDWLRQ DQG HURVLRQ SURWHFWLRQ DQG WKH FKRLFH RI DGHTXDWH GHVLJQ IORRG YDOXHV ,Q
DGGLWLRQ UHTXLUHPHQWV IRU IUHH KHLJKW DERYH WKH ZDWHU OHYHO DQG WKH HIIHFW RI GULIWLQJ LFH VKRXOG EH
UHYLVHG
/DQGVOLGHSURWHFWLRQVKRXOGSUREDEO\EHPRUHUREXVWLQLQDZHWWHUFOLPDWH,QFRXOGDOVREHH[SHFWHG
WKDWODQGVOLGHVRFFXUDWQHZSODFHV7KHPDLQLVVXHVDUHGHVFULSWLRQRIULVNUHODWHGWRZHDWKHUSDUDPHWHUV
SODQQLQJDQGSULRULWLVLQJSURWHFWLRQPHDVXUHV,PSURYHGSUHGLFWLRQPRGHOVDQGULVNDVVHVVPHQWPHWKRGV
DUHQHHGHGIRURSWLPLVLQJSUHYHQWLYHDFWLRQV7KHULVNRI³ZHW´ODQGVOLGHW\SHVVXFKDVGHEULVIORZDQG
VOXVKDYDODQFKHVVKRXOGEHDVVHVVHG
5RDGVWUXFWXUHDQGSDYHPHQWVVKRXOGEHGHVLJQHGWRZLWKVWDQGKLJKVXPPHUWHPSHUDWXUHVRUGLIILFXOW
IULFWLRQFRQGLWLRQVDURXQGWHPSHUDWXUHV5HPHGLDODFWLRQVWREHWDNHQLQFRRSHUDWLRQZLWKWKHFRQWUDFWRU
DUHXVHRIVWLIIHUELQGHUVVXLWDEOHIRUKLJKHUSDYHPHQWWHPSHUDWXUHVGHVLJQRIDVSKDOWUHVLOLHQWWRIUHH]H
WKDZ HIIHFW DQG VDOWLQJ K\GURSKRELF SDYHPHQWV ZKLFK UHGXFH WKH VOLSSHULQHVV LQ H[SRVHG DUHDV DQG
K\GURSKRELF VWUXFWXUH WUHDWPHQWZKLFK FDQ NHHS WKHZDWHU DZD\ IURP WKH VWUXFWXUH DQG UHGXFHV IURVW
KHDYHSUREOHPV
(QYLURQPHQWSURWHFWLRQZLOOEHHYHQPRUHLPSRUWDQWLQDZHWWHUFOLPDWH7KHGHVLJQDQGSODFHPHQWRI
VHGLPHQWDWLRQEDVLQVVKRXOGEHGRQHLQDZD\WKDWWKH\FDQEHXVHGIRUUHWHQWLRQRIIORRGZDWHUDVZHOO
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(QVXULQJFRUULGRUV IRUZLOGOLIH LQQHZFRQGLWLRQV LQD IXWXUHFOLPDWH LVDQ LPSRUWDQWSDUWRI WKHGHVLJQ
0DLQWHQDQFH RI JUHHQ VXUURXQGLQJV IRU SURYLGLQJ YLVLELOLW\ PD\ UHTXLUH PRUH DWWHQWLRQ GXH WR EHWWHU
JURZWKFRQGLWLRQV
6LJQV DQG OLJKWLQJ DORQJ WKH URDG QHWZRUN FDQ JLYH KLJKHU VDIHW\ DQG EHWWHU PRELOLW\ LQ D ZLOGHU
FOLPDWH
&RQWUDFWVWKDWDUHFRPSRVHGIRUDORQJHUFRQWUDFWSHULRGIRUH[DPSOHLIFRQVWUXFWLRQDQGPDLQWHQDQFH
DUHLQFOXGHGPXVWWDNHLQWRFRQVLGHUDWLRQFOLPDWHFKDQJH
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)LJ 'HEULV IORZ VXFK DV RYHU( LQ5RVWHQ1RUZD\PD\RFFXUPRUHRIWHQ LQ DZHWWHU FOLPDWH
IRWR1LNODV(ULNVVRQ135$

0DLQWHQDQFHDQGRSHUDWLRQ
0DLQWHQDQFH DQG RSHUDWLRQ RI WKH H[LVWLQJ URDG QHWZRUN LV SUREDEO\ WKH DUHQD ZKHUH PRVW RI WKH
DGDSWDWLRQZRUNQHHGVWREHGRQH7KLVLQFOXGHVULVNDVVHVVPHQWWKURXJKLGHQWLI\LQJSRWHQWLDOULVNVDQG
YXOQHUDEOHDVVHWVDQGULVNPDQDJHPHQWUHODWHGWRXQZDQWHGHYHQWV LQFOXGLQJERWKSUHYHQWLYHPHDVXUHV
DQGHPHUJHQF\SODQV5LVNDVVHVVPHQWDQGULVNPDQDJHPHQWFDQEHVHHQDVWRROVLQDOPRVWHYHU\ZRUNLQJ
SURFHGXUH7KHUHIRUH WKHUH VKRXOG EH FRPPRQ SULQFLSOHV IRU KRZ WR XVH WKHP DW OHDVW DW WKH QDWLRQDO
OHYHO
,QYHQWRU\RIYXOQHUDEOHDVVHWVLVJRRGEDVLVIRUDGDSWDWLRQ,WLVDQLQYHVWLJDWLRQRIWKHDFWXDOFDSDFLW\
RI WKH URDG QHWZRUN WR ZLWKVWDQG PRUH VHYHUH FRQGLWLRQV WKDQ GHVLJQHG IRU 6LQFH DYDLODEOH IXQGV LQ
JHQHUDODUHVSDUVHWKHUHLVDQHHGWRSURYLGHLQIRUPDWLRQZKLFKKHOSVLQDVVLJQLQJSULRULWLHV'HYHORSLQJ
JXLGHOLQHV IRU EHWWHU LQYHQWRU\ RI DVVHWV DORQJ WKH URDG QHWZRUN LPSOLHV GHYHORSLQJ JRRG ULVN DQG
VXVFHSWLELOLW\ DQDO\VHV ZKLFK VKRXOG FRQWDLQ FULWHULD IRU LGHQWLI\LQJ HVSHFLDOO\ H[SRVHG RU YXOQHUDEOH
DVVHWV SURFHGXUHV IRU FDOFXODWLQJ WKHLU HIIHFWLYH FDSDFLW\ SODQV IRU LPSURYHG HJ PRUH IUHTXHQW
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LQVSHFWLRQ DQG EHWWHU PDLQWHQDQFH SURFHGXUHV HJ SURDFWLYH PHDVXUHV LQ UHVSRQVH WR XQIDYRXUDEOH
ZHDWKHUIRUHFDVWDQGSODQIRUUHSDLU$GDSWDWLRQPHDVXUHVVKRXOGSUHIHUDEO\EHXQGHUWDNHQWRJHWKHUZLWK
SODQQHGPDLQWHQDQFHRUUHSDLU
,QVSHFWLRQVVKRXOGEHPRUHGHWDLOHGDQGRUPRUHIUHTXHQWLQDKDUVKHUFOLPDWHHVSHFLDOO\LIWKHDVVHWLW
QRWGHVLJQHGWRZLWKVWDQGWRGD\¶VFOLPDWH
:LQWHUPDLQWHQDQFH LVPDLQO\DQHYHU\GD\RSHUDWLRQ LQZKLFK WKHRSHUDWLRQPRGHOVFDQEHFKDQJHG
UDWKHUTXLFNO\LQRUGHUWRVXLWWKHZRUNLQJHQYLURQPHQW3ODQQLQJVKRXOGEHGRQHZLWKDSHUVSHFWLYHRI
WR\HDUV7KHUHVHHPVWREHDQHHGWRUHILQHWKHRSHUDWLRQPRGHOVRIZLQWHUPDLQWHQDQFHLQWKHQHDU
IXWXUHWRRSWLPL]HWKHUHVRXUFHVZRUNLQJPHWKRGVDQGOHYHORIVHUYLFHIRUPRUHLQWHQVHVQRZIDOO0RUH
DWWHQWLRQKDVWREHSDLGWRWKHHQYLURQPHQWDOKD]DUGVRIVDOW
0DLQWHQDQFH EDFNORJ LV D XVXDO SUREOHP RQ URDG QHWZRUNV 7KH OHYHO RI SUDFWLFDOO\ IHDVLEOH
PDLQWHQDQFH LV FORVHO\ FRQQHFWHG WR WKH WHFKQLFDO VWDQGDUG RI WKH URDGV (OLPLQDWLQJ WKH EDFNORJ DQG
HQVXULQJSURSHUPDLQWHQDQFHZRXOGE\IDUPHDQDGDSWLQJWRFOLPDWHFKDQJH
3UHSDUHGQHVVDQGHPHUJHQF\SODQVDUHHYHQPRUHLPSRUWDQWLQDFKDOOHQJLQJFOLPDWH,WLVLPSRVVLEOH
WRDYRLGDOOQHJDWLYHHIIHFWVRIFOLPDWHFKDQJH:HQHHGWREHSUHSDUHGIRUWKHFRQVHTXHQFHV:HKDYHWR
KDYH RSHUDWLRQPRGHOV RQ KRZ WR UHDFW WR ULVNV (PHUJHQF\ SODQV DUH QHHGHG WR HQVXUH RSHUDWLRQ DQG
DYRLG ORVVHV7KHRSHUDWLRQV DUHPDLQO\RQ UHJLRQDO OHYHOV RU RQ ORFDO OHYHOV EXW LW LV QHFHVVDU\ WR VHW
VRPHSULQFLSOHVRQWKHQDWLRQDOOHYHO7KHPDLQSDUWVRILQFLGHQWPDQDJHPHQWDUHSUHGLFWLRQPRGHOVDQG
SODQQLQJ RI WKH RSHUDWLRQ PRGHOV IRU XQH[SHFWHG VLWXDWLRQV ,W LV DOVR LPSRUWDQW WR KDYH D SODQ IRU
FRRSHUDWLRQLQHPHUJHQF\FDVHV$OORSHUDWRUVVKRXOGNQRZWKHLUUROHVDQGPXVWDFWDFFRUGLQJO\6RPHRI
WKHPRVWVHYHUHHIIHFWVRIWKHFOLPDWHFKDQJHVKRXOGDOVREHUHKHDUVHGLQDGYDQFH
7UDIILFPDQDJHPHQW LQ FKDOOHQJLQJ FRQGLWLRQVRU DIWHU XQZDQWHG HYHQWV RQ WKH URDG LV DQ LPSRUWDQW
WRRO IRUDYRLGLQJIXUWKHUDFFLGHQWVRU WUDIILF MDPVRURWKHUKDUPWR WKHURDGXVHUV7KLV LQFOXGHVXVHRI
JRRGPRQLWRULQJV\VWHPVIRUWUDIILFFRQWUROUHURXWLQJLPSURYLQJURDGXVHULQIRUPDWLRQV\VWHPVHIILFLHQW
FRPPXQLFDWLRQRIULVNVRUGDQJHUWRWKHURDGXVHUVHWF
6HOIPRQLWRULQJVWUXFWXUHV)RUWKHPRVWYXOQHUDEOHDVVHWVWKHUHPLJKWEHDQHHGWRXVHPRUHFRPSOH[
PRQLWRULQJV\VWHPVZKLFKDOVRXWLOLVHLQIRUPDWLRQFROOHFWHGIURPURDGXVHUVDQGFRPPXQLFDWHWKHULVN
&RQWUDFWV IRU RSHUDWLRQ VKRXOG EH IRUPXODWHG EHDULQJ LQ PLQG WKDW FOLPDWH FKDQJH FDQ DIIHFW WKH
ZRUNLQJFRQGLWLRQV7KHFRQWUDFWVVKRXOGVWDWHKRZWKHULVNZLOOEHGLYLGHGEHWZHHQWKHSURFXUHUDQGWKH
FRQWUDFWRU ,W LV QHFHVVDU\ WR UHFRQVLGHU DQG UHGHILQH WKH VWDQGDUG FRQGLWLRQVZKLFK DUH WKHEDVLV IRU D
FRQWDFWDVRSSRVHGWRWKHXQH[SHFWHGFRQGLWLRQVZKLFKGRQRWKDYHWREHFRYHUHGE\WKHFRQWUDFWRU$Q
RSHUDWLRQDOPRGHOIRUXQH[SHFWHGVLWXDWLRQVLHVLWXDWLRQVUHTXLULQJPRUHHTXLSPHQWWKDQDYDLODEOHKDV
WREHSURYLGHG
.QRZOHGJHEDVHQRZDQGLQWKHIXWXUH
$GDSWDWLRQWRFOLPDWHFKDQJHLVGHSHQGHQWRQDJRRGDQGDOZD\VGHYHORSLQJNQRZOHGJHEDVHQRWRQO\
LQ WKH ILHOG RI ZRUN RI WKH URDG DGPLQLVWUDWLRQV EXW DOVR IURP RWKHU SURIHVVLRQDO ILHOGV HVSHFLDOO\
PHWHRURORJ\K\GURORJ\DQGJHRORJ\,QWHUSUHWDWLRQRIFOLPDWHUHVHDUFKIRUSUDFWLFDOXVHLVDSUHFRQGLWLRQ
IRUDGDSWDWLRQ7KHPRVWLPSRUWDQWSDUDPHWHUVDUHUDLQLQWHQVLW\SURMHFWLRQVRIIORRGYDOXHVZLQGVWRUP
IUHTXHQF\DQGVHDOHYHOULVH,PSURYHGPRQLWRULQJRIFOLPDWHSDUDPHWHUVGRFXPHQWDWLRQRIWKHFRQGLWLRQ
RI DVVHWV DQG UHJLVWUDWLRQ RI HYHQWV RQ WKH URDG QHWZRUN LPSURYH WKH NQRZOHGJH EDVLV IRU DGDSWDWLRQ
DOUHDG\RU\HDUVIURPQRZDQGHQVXUHPRUHUHOLDEOHDGDSWDWLRQPHDVXUHVLQWKHIXWXUH)LQDOO\JRRG
LQWHUIDFH VROXWLRQV DUH QHFHVVDU\ VXFK DV ZHE SRUWDOV IRU ZHDWKHU DQG URDG GDWD:H QHHG IXQFWLRQDO
GDWDEDQNV IRU ODQGVOLGH GDWD LPSURYHG GRFXPHQWDWLRQ RI ODQGVOLGH DQG DYDODQFKH HYHQWV LQ HYHU\GD\
RSHUDWLRQV
7KHHIIHFWRIFOLPDWHFKDQJHRQURDGVLVDQHQGOHVVVRXUFHRIWRSLFVIRUQHFHVVDU\UHVHDUFKHJ
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x WKHUHODWLRQEHWZHHQFOLPDWHSDUDPHWHUVDQGODQGVOLGHVDYDODQFKHV³ZHW´ODQGVOLGHW\SHV
x HIIHFWVRIZHDWKHUFRPELQDWLRQVKHDY\UDLQRQIUR]HQJURXQGLQFOXGLQJPHOWHGVQRZ
x FRPELQHGHIIHFWVRIVHDOHYHOULVHVWRUPVXUJHDQGFRDVWDOZDYHV
x LPSURYLQJPRGHOVIRUVLPXODWLQJWKHHIIHFWVRIFOLPDWHRQSDYHPHQWVDQGURDGVXEEDVHVLQWHJUDWLQJ
UHJLRQDOFOLPDWHDQGK\GURORJLFDOPRGHOV
&RRUGLQDWLRQRIUHVHDUFKDQGHGXFDWLRQDFWLYLWLHVHQKDQFHVDGDSWDWLRQZRUNGLVVHPLQDWLRQNQRZOHGJH
WUDQVIHUDQGLPSOHPHQWDWLRQRIUHVHDUFKUHVXOWVWUDQV(XURSHDQMRLQWSURJUDPPLQJUDLVLQJDZDUHQHVVRI
WKHJHQHUDOSXEOLFDQGSROLWLFLDQVHQVXULQJWKDWDFDGHPLFHGXFDWLRQLQFOXGHVDGDSWDWLRQLVVXHV
0RUHHIIRUWVKRXOGEHSXWLQWRWKHFDOFXODWLRQRIFRVWVUHODWHGWRFOLPDWHFKDQJH,W LVDGLIILFXOW WDVN
GXH WR PDQ\ XQFHUWDLQWLHV LQ WKH IXWXUH VLWXDWLRQ +RZHYHU LW LV QHFHVVDU\ IRU EHWWHU SULRULWLVLQJ RI
UHPHGLDODFWLRQV

&ULWHULDIRUFKRRVLQJDQGSULRULWLVLQJDGDSWDWLRQPHDVXUHV
&OLPDWHSURMHFWLRQVZLOODOZD\VEHXQFHUWDLQ0DQDJLQJXQFHUWDLQW\ZLOOWKHUHIRUHEHDQLPSRUWDQWSDUW
RIDGDSWDWLRQZRUN7KH&('5WDVNJURXSDGYLVHVWKH15$VWRDFWQRZGHVSLWHXQFHUWDLQWLHVLQFOLPDWH
SURMHFWLRQV7KHDYDLODEOHNQRZOHGJH LV VXIILFLHQW IRU IRUPXODWLQJDGDSWDWLRQPHDVXUHV+RZHYHU WKHVH
PHDVXUHVKDYHWREHFKRVHQUDWLRQDOO\7KURXJKRXWWKHVHUYLFHOLIHRIDVWUXFWXUHVXIILFLHQWVDIHW\KDVWR
EHDFKLHYHGIRUDYDLODEOHUHVRXUFHV
5HTXLUHG VDIHW\ OHYHOV RU FRUUHVSRQGLQJ OHYHOV RI DFFHSWDEOH ULVN DUH GLIILFXOW WR GHILQH LQ JHQHUDO
WHUPV+RZHYHUDUHTXLUHGVDIHW\OHYHOFDQDQGVKRXOGEHUHFRJQLVHGLQHDFKSDUWLFXODUFDVHDQGVKRXOG
EH D SDUW RI WKH EDVLV IRUPDNLQJ GHFLVLRQV FRQFHUQLQJ DGDSWDWLRQPHDVXUHV 7KH GHVLJQ OLIH RI D QHZ
VWUXFWXUHRUWKHUHPDLQLQJGHVLJQOLIHRIDQH[LVWLQJVWUXFWXUHEHLQJDVVHVVHGPXVWEHVHHQLQUHODWLRQWR
WKHWLPHDVSHFWRIFOLPDWHFKDQJH,WLVQRWQHFHVVDU\WRWDNHLQWRDFFRXQWFOLPDWHDVSHFWVWKDWZLOOQRWEH
IXOO\ GHYHORSHG GXULQJ WKH VHUYLFH OLIH RI D VWUXFWXUH 7KH WLPH DVSHFW VKRXOG DOVR DOZD\V EH VHHQ LQ
UHODWLRQ WR WKH SURMHFWHG GHYHORSPHQW LQ WKH PRVW GHWULPHQWDO FOLPDWH SDUDPHWHU HJ SUHFLSLWDWLRQ
LQWHQVLW\IRUGUDLQDJHFDSDFLW\VHDOHYHOULVHIRUSODQQLQJRIVXEVHDWXQQHOVHWF
)RUH[LVWLQJVWUXFWXUHVLWLVSUHIHUDEOHWRSHUIRUPDGDSWDWLRQPHDVXUHVDVDSDUWRISODQQHGPDLQWHQDQFH
RU UHSDLU:KHQSHUIRUPLQJUHSDLURQHVKRXOGGHVLJQ WKHPHDVXUHVEDVHGRQGHVLJQYDOXHV WKDWZLOOEH
YDOLGIRUWKHUHPDLQLQJVHUYLFHOLIHRIWKHVWUXFWXUH
x ,QVRPHFDVHVLWPD\EHEHWWHUWRDFFHSWDFHUWDLQOHYHORIGDPDJHDQGFRVWRIUHSDLUWKDQWRDYRLG
GDPDJHDOWRJHWKHU&RVWEHQHILWDQDO\VHVSURYLGHDJRRGEDVLVIRUGHFLVLRQV
x ,IWKHDFFHSWDEOHOHYHORIGLVWXUEDQFHLVDOUHDG\H[FHHGHGRQHFDQQRWZDLW,QDGGLWLRQZDLWLQJLV
DGYLVDEOHRQO\LILWLVIROORZHGXSE\PRQLWRULQJWKHFRQGLWLRQRIWKHVWUXFWXUHDQGWKHGHYHORSPHQWLQ
WKHPRVWLPSRUWDQWFOLPDWHIDFWRUV
x ,QIRUPXODWLQJFRQWUDFWVIRUPDLQWHQDQFHDQGRSHUDWLRQPRUHHIIRUWZLOOEHUHTXLUHGIRUGHILQLQJWKH
³QRUPDO´RUVWDQGDUGVLWXDWLRQDQGIRUGHFLGLQJKRZULVNVDQGFRQVHTXHQFHVRIXQIDYRXUDEOHZHDWKHU
VKRXOGEHGLYLGHGEHWZHHQWKHDXWKRULW\DQGWKHFRQWUDFWRU
x ([SHULHQFHIURPILQDOLVHGFRQWUDFWVVKRXOGEHQHILWQHZFRQWUDFWV3HUIRUPLQJWKHPRVWQHFHVVDU\
UHSDLURIWKHURDGEHIRUHDFRQWUDFWSHULRGSURYLGHVEHWWHUSRVVLELOLWLHVIRUJRRGPDLQWHQDQFH&OLPDWH
FKDQJHPDNHVWKLVUHODWLRQHYHQPRUHLPSRUWDQW

5HJDUGOHVV RI WKH QDWLRQDO DGPLQLVWUDWLYH DQG FOLPDWLF GLIIHUHQFHV WKHUH DUH VRPH DFWLRQV ZLWK D
EHQHILFLDOHIIHFWRUQRUHJUHWDFWLRQVZKLFKFDQEHFDUULHGRXWLPPHGLDWHO\
x 7KHPDLQWHQDQFHEDFNORJDQGNHHSLQJXSWKHSODQQHGPDLQWHQDQFHLVDFKDOOHQJHRQDOPRVWDOOURDG
QHWZRUNV,WLVKRZHYHUDFUXFLDOHOHPHQWIRUDGDSWDWLRQWRFOLPDWHFKDQJH7KHPDLQWHQDQFHEDFNORJ
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LQFUHDVHVWKHYXOQHUDELOLW\WRFOLPDWHHIIHFWVZKLFKLQWKHQH[WURXQGIXUWKHULQFUHDVHVWKHGDPDJHDQG
UHSDLUQHHGV
x ,PSURYLQJ WKH NQRZOHGJH EDVH WKURXJK FROODERUDWLRQ ZLWK UHVHDUFK HQYLURQPHQWV LQ PHWHRURORJ\
K\GURORJ\ JHRORJ\ HWF DQG FRPPXQLFDWLRQ RI QHHGV LV LPSRUWDQW IRU UHGXFLQJ XQFHUWDLQWLHV LQ WKH
IXWXUH,PSURYLQJGRFXPHQWDWLRQRIHYHQWVRQWKHURDGQHWZRUNDQGSHUIRUPHGPDLQWHQDQFHRUUHSDLU
GDWDRQ³VPDOO´DVVHWVVXFKDVFXOYHUWVZLOOSURYLGHWKH15$VZLWKDEHWWHUVWDUWLQJSRLQWIRUFOLPDWH
DGDSWDWLRQ
x ,PSURYLQJSUHSDUHGQHVVFDQSUHYHQWWKHORVVRIOLIHDQGUHGXFHGDPDJHDQGFRVWVDOUHDG\WRGD\
x &RQWUDFWV IRU PDLQWHQDQFH ZKLFK LQFOXGH EHWWHU LQIRUPDWLRQ DERXW ULVNV LPSURYHG PRQLWRULQJ
LQYHQWRU\DQGHPHUJHQF\SODQVDUHEHQHILFLDOIRUPDQDJHPHQWERWKWRGD\DQGLQWKHIXWXUHFOLPDWH
&RQFOXVLRQV
7KHIROORZLQJHIIHFWVRIFOLPDWHFKDQJHDUHPRVW LPSRUWDQW WRDGGUHVV IORRGDQGHURVLRQ ODQGVOLGH
URFN IDOO DQG DYDODQFKHV GURXJKWV DQG KLJK WHPSHUDWXUHV HIIHFWV OHDGLQJ WR LQFUHDVHG GHWHULRUDWLRQ RI
URDGVHIIHFWVRIVHDOHYHOULVHZLQWHURSHUDWLRQULVNDVVHVVPHQWDQGPDQDJHPHQWDQGWKHFDOFXODWLRQRI
FRVWV
$OOLPSOLFDWLRQVRIFOLPDWHFKDQJHVKRXOGEHDGGUHVVHGDWDVDQHDUO\VWDJHDVSRVVLEOH
3ODQQLQJDOLJQPHQWRIURDGVDYRLGLQJH[FHVVLYHH[SRVXUHFRPSUHKHQVLYHSODQVIRUPDQDJHPHQWRI
UXQRIIZDWHUHDUO\FRQVLGHULQJLPSOLFDWLRQVRQPDLQWHQDQFH
'HVLJQ DQG FRQVWUXFWLRQ HQVXULQJ VXIILFLHQW GUDLQDJH FDSDFLW\ DQG VXIILFLHQW HURVLRQ SURWHFWLRQ
UHYLVLQJGHVLJQUXOHV IRUDGDSWDWLRQ WRKLJKHUFOLPDWH ORDGVGHYHORSLQJPRGHOV IRUPRUHDQDO\WLFDO ULVN
DVVHVVPHQW IRU ODQGVOLGHV GHVLJQLQJ UREXVW SDYHPHQWV UHVLVWDQW WR KLJK WHPSHUDWXUHV WDNLQJ FDUH RI
HQYLURQPHQWDO LVVXHV SROOXWLRQ FRQWURO IDXQD HWF FRQVLGHULQJ LPSOLFDWLRQV RI URDG GHVLJQ RQ
PDLQWHQDQFHWDNLQJFDUHRIFOLPDWHLVVXHVLQFRQVWUXFWLRQFRQWUDFWV
0DLQWHQDQFH DQG RSHUDWLRQ ULVN DVVHVVPHQW LQ DOO SKDVHV DW DOO OHYHOV LGHQWLI\LQJ WKH PRVW
YXOQHUDEOH DVVHWV DFFRUGLQJ WR SUHGLFWHG FOLPDWH FKDQJH PLWLJDWLQJ GDPDJH SULRULWLVLQJ QHHGV ULVN
PDQDJHPHQW UHODWHG WR XQZDQWHG HYHQWV SUHYHQWLYH PHDVXUHV IROORZLQJ IRUHFDVW SUHSDUHGQHVV DQG
HPHUJHQF\SODQVIRUPDQDJLQJVLWXDWLRQVDIWHUXQZDQWHGHYHQWVWDNLQJFDUHRIPDLQWHQDQFHEDFNORJ±D
GUDZEDFNIRUURDGPDQDJHPHQWLQJHQHUDOSUHSDULQJIRUPRUHGHPDQGLQJFRQGLWLRQVIRUZLQWHURSHUDWLRQ
E\JRRG FRQWUDFWV HPHUJHQF\SODQV HWF HIILFLHQW WUDIILFPDQDJHPHQW FRPPXQLFDWLRQRI ULVNVXQGHU
XQZDQWHGHYHQWVDQGUHURXWLQJXVHRIJRRGPRQLWRULQJV\VWHPVIRU WUDIILFFRQWURO LPSURYHGFRQWUDFWV
EHWWHUGHILQLWLRQRIVWDQGDUGYVH[FHSWLRQDOFRQGLWLRQPHWKRGVIRUVKDULQJULVNUREXVWUHTXLUHPHQWVIRU
LQVSHFWLRQURXWLQHVDQGGRFXPHQWDWLRQ
7KH NQRZOHGJH EDVH IRU DGDSWDWLRQ VKRXOG EH GHYHORSHG E\ LPSURYHGPRQLWRULQJPDSSLQJ DQG
GRFXPHQWDWLRQ RI HYHQWV RQ WKH URDG QHWZRUN )XUWKHU UHVHDUFK LV QHFHVVDU\ IRU REWDLQLQJ PRUH
NQRZOHGJHRQWKHHIIHFWVRIFOLPDWHFKDQJHRQWKHURDGQHWZRUNGHYHORSLQJZD\VRIGHILQLQJDFFHSWDEOH
ULVN DQG ULVNEDVHG VSHFLILFDWLRQV 5DLVLQJ DZDUHQHVV RI VWDNHKROGHUV DQG WKH JHQHUDO SXEOLF RQ WKH
LPSRUWDQFHRIDGDSWDWLRQLVDOVRLPSRUWDQW
3ULRULWLVLQJ $GDSWDWLRQ WR FOLPDWH FKDQJH VKRXOG EHJLQ DOUHDG\ LQ WKH SODQQLQJ SKDVH RI D URDG
SURMHFW DQG VKRXOG EH LQFOXGHG LQ DOO RWKHU ZRUNLQJ SURFHGXUHV )RU H[LVWLQJ LQIUDVWUXFWXUH DGDSWDWLRQ
PHDVXUHV VKRXOG EH FDUULHG RXW DV D SDUW RI SODQQHG PDLQWHQDQFH RU UHSDLU 7KH PHDVXUHV KDYH WR EH
FKRVHQ LQ D ZD\ WKDW VXIILFLHQW VDIHW\ LV DFKLHYHG GXULQJ WKH UHPDLQLQJ VHUYLFH OLIH RI WKH VWUXFWXUH
3RVWSRQLQJDFWLRQLVDGYLVDEOHRQO\LILWLVIROORZHGXSE\PRQLWRULQJWKHFRQGLWLRQRIWKHVWUXFWXUHDQG
WKHGHYHORSPHQWRIWKHPRVWLPSRUWDQWFOLPDWHIDFWRUV,QVRPHFDVHVDFFHSWLQJGDPDJHDQGWKHFRVWVRI
UHSDLUPD\EHWKHEHVWVROXWLRQ
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+RZHYHU GHILQLQJ WKH DFFHSWDEOH OHYHO RI ULVN LV D GLIILFXOW WDVN ,W LV DOVR GLIILFXOW WR GHILQH WKH
VWDQGDUGRU³QRUPDO´FOLPDWHYDOLGIRUWKHVHUYLFHOLIHRIDVWUXFWXUHRUIRUWKHGXUDWLRQRIDPDLQWHQDQFH
FRQWUDFW7KLV DFFHQWXDWHV WKHQHHG IRU JRRG FRQWDFWZLWK H[SHUW RIILFHV LQPHWHRURORJ\ DQGK\GURORJ\
DQGIRUJRRGFRQWUDFWVIRUPDLQWHQDQFHDQGRSHUDWLRQ
7KH IROORZLQJ QRUHJUHW DFWLRQV DUH SRLQWHG RXW UHGXFLQJ WKH PDLQWHQDQFH EDFNORJ LPSURYLQJ WKH
NQRZOHGJH EDVH WKURXJK UHVHDUFK FRPPXQLFDWLRQ RI QHHGV GRFXPHQWDWLRQ RI HYHQWV DQG SHUIRUPHG
PDLQWHQDQFH RU UHSDLU LPSURYLQJ SUHSDUHGQHVV DQG IRUPXODWLQJ PDLQWHQDQFH DQG RSHUDWLRQ FRQWUDFWV
ZKLFKLQFOXGHEHWWHULQIRUPDWLRQDERXWULVNVLPSURYHGPRQLWRULQJLQYHQWRU\DQGHPHUJHQF\SODQV
$FNQRZOHGJHPHQWV
7KHUHSRUWIRU&('5ZDVZULWWHQE\WKHIROORZLQJWDVNJURXSDQGFRQWULEXWRUV&KULVWLDQ0OLQDU
$XVWULD0LFKDHO.HQQHWK4XLVWDQG0LFKDHO/DUVHQ'HQPDUN-DQQH/LQWLOl)LQODQG<YHV'DQWHF
5DSKDsO-DQQRW$QQH/DXUH%DGLQ)UDQFH6LPRQ$WWLODDQG-R]VHI=VLGDNRYLWV+XQJDU\0DU\
%RZH,UHODQG*LRYDQQL0DJDUy,WDO\(YD5XL]$\XFDUDQG$OEHUWR&RPSWH6SDLQDQG'HDQ
.HUZLFN&ULVS8QLWHG.LQJGRP7KHOHDGHURIWKHMRLQWJURXSIRUPLWLJDWLRQDQGDGDSWDWLRQLV*\GD
*UHQGVWDG1RUZD\
5HIHUHQFHV
7KLVSDSHULVDVKRUWYHUVLRQRIWKHUHSRUW³$GDSWDWLRQWRFOLPDWHFKDQJH7DVN´RI2FWREHU
)RU WKH FRPSOHWH OLVW RI UHIHUHQFHV SOHDVH VHH WKH IXOO UHSRUW DYDLODEOH IURP WKH &('5 ZHEVLWH
ZZZFHGUIU
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